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An AN/PVS-5 simulator has been designed at USAARL to supplement night vision
goggle (NVG) training for ground units. This report discusses the specifiza--
tiuns, characteristics, applications, henefits, and coats of the AN/PVS-5

simulator prototype.

The AN/PVS~5 simulator is a low-cost item consisting of the standard faceplate
(without electrical components) and cushion with a sheet metal atid filter in-
gsert that does not use batteries, which are the highest life cycle costs for NVG
operations. The NVG is simple and easy to use, and durable with little or no
maintenance requirements. It is designed for daytime training - indoors or out-
side as long as the ambient light is at a photopic level. The device effective-
ly simulates most NVG conditions to include a 40 degree field-of-view, reduced
acuity, loss of peripheral vision, loss of color cues, added out-of-balance
weight, c¢losed-in feeling around the face, etc.\The AN/PVS-5 simulator is
employable in most operational and environmental ¥ituations and is at least as
safe to train with as actual NVGs.

Fielding an NVG training simulator would reduce wear and tear, and increase the
longevity of actual NVGs. Supplementing training with the simulator would offer
substantial cost savings by reducing the consumption of batteries used to power
the actual NVGs. The NVG simulator has additidnal pragmatic advantages over
actual NVGs by its durability uand widespread mission or training applications.
The AN/PVS-5 simulator would supplement trairing equipment needs for units re-
ceiving fewer NVGs than their basis of i.ssu?/ due to procurement and budgetary

restrictions. ’
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Concept

To provide a low=cost, low-maintenance, realistic simulator
to be ugsed in training with the standard AN/PVS=5 aight .vision
goggles (NVG).

AirLand Battle doctrine placees an emphasis on night training
for all combat and combat support unlts. Future combat
operations will stress exploiting all tactical enviroanments, 24
hours a day. This will lead to an increased emphasis on night
training with night vision devices Armywide. '

While night vision devices such as night vision gogglen
(NVG) have been fielded in the Army for years, only the aviation
component has well-established, specific qualificaticn aand
currency requirements for NVG training and operationsa. Aside
from aviation, NVGs have been authorized for infsntry, armor,
military police, logisticians, medics, maintenance, and many
other ground units and personnel., Some ground units such as the ]
9th Infantry Division and many units in Europe already have baen
training with NVGs for an extended period. Howaver, many I
authorized units do not have enough NVGs with which to train.

" $ome units that have NVGs are reluctant to train with them for'
fear of loss or deamage, are unfamiliar with their use, and avoid
training in the absence of established skill qualificatica

~training (SQT) requirements or an Army Test and Evaluation
Program (ARTEP). Currently, this is being remedied by revisions
in unit TOEs, continued NVG procurement, and the writing and
establishment of guidelines, SQT requirements, and ARTEPe for all
units as they gain NVG capability.

Unfortunately, as the requirement for NVG training and
capability increases Armywide, the costs increase. These couts
include initial procurement, maintenance, battery supply, repair,
and replacement. For ongoing training, the cost of batteries
alone, necessary to power the NVGe, is substantial. In fact, the
driving cost factor in the life cycle of NVGs is batteries. To
help defray life cycle costs, the Army could benefit greatly by

. employing a realistic simulator to srpplement NVG training.

An NVG simulator should have most or all of the following
properties:

l. Low cost,
2. Durable with little or no maiantenance requirements.
3. Simple and easy to opatrate.




4, Effective simulation of most NVG features (for axample:
field-of-view, added out-of-balance weight, reduced
acuity, loss of peripheral vision, loss of color
cues, closed~in feeling around the face, etc.).

5. LEmployable in most operational and environmental
.1tulltionﬂo

6, At least as safe to train with as actual NVGs.

7. Well-suited for training during daylight duty hours.

8. Usable in qualification training or in meeting train-
ing requirements. .

9. Similar parts (if employed) could be available as spares
for actual NVGs.

The following description is a concept proposal for an
AN/PVS=-5 simulator that meets all nine of tha listed criteria for
effective simulation of the daylight training NVG environment.

Description of simulator

A draft drawing and a series of photographs of the prototype
are shown at the end of this report. The proposed NVG simulator
consists of an insert which is placed inside a standard AN/PVS=5
faceplate. The insert is made of 22-gsuge sheet metal,
constructed from three pleces, joined by soldering or spot welds.
Each viewing port is punched oyt and drum sanded. A soft plastic
hose i8 split and glued to the septum with epoxy to protect the
nose from the edge of the sheet metal,

Constructed to the general dimensions given in Figure 1, the
ingert fits enugly into the standard AN/PVS=5 faceplate without
light leaks or glare problems. Painting the insert a flat black
further reduces the glare during daytime viewing. Since the
lnsert is snugly fit, it still can slide in and out, allowing
adjustment of the septum close enough to the nose to prevent
viewing from aither eye through the opposite hole of the insert.

The septum and lambskin face cushion can be modified to
allow & soldier to wear spectacles when using the simulator. A
simple modification to only the faca cushion as shown in Figure
10 allows a soldier to wear spectacles with the aviator~-style
frames (BDayonet Temple, NSN 6590-01-099-2321). With additional
modification of the faceplate, cushion, and insert as shown in
Figures 11-13, the standard black, plastic spectacles ($~10
Eyeshape, NSN 6540~00-482~0000 [remaining four=-digit number
refers to sizes ]) can be worn when using the simulator. Even
the new brown frame spectacle (6540-01=-147-4670) is suitable,




The length of the insert is designed specifically to reach
the lambskin face cushion on the inside of the goggles as the lip
on the front of the insert abuts the front of the faceplate,

This puts all of the pressure against the faceplate cushion in
case of accidental impact while the simulator is worn.

The front of the insert is made at a slight angle so viewing
through the insert appears more comfortable; that is, about
perpendicular to the normal optical axis. As long as the wearer
has an average-sized nose and interpupillary distance (from 60-68
am), adjusting the insert as close as possible to the face will
vield either an individual eye or combined stereoscopilc
field-of-view comparable to NVG viewing, or about 40 degrees.

The farther the viewing ports from the insert, the smaller the
field~of-view. Conversely, shortening the insert could yield a
wider field-of-view. Thus, one size will work for all users.

The weight of the prototype insert is 9.7 ounces; the
stripped down faceplate without the electrical components weighs
4.3 ounces for a total of 14 ounces, This 1s less than the
standerd AN/PVS=-5 (1.9 pounds), but thin lead or heavy metal
strips could be attached securely inside the lateral sides of the
ingert or on top of the faceplate to equal the actual NVG weight,

To better simulate NVG viewing, a green color filter made of
polycarbonate is attached to the outside of the viewing port
plate. The filter material used in the prototype is a 3-mm
thick, blue-green polycarbonate filter with a peak transmittance
between 470 nm and 550 nm. This filter passes a dominant
wavelength approximately equal to the phosphor emittance of
actual NVGs.

While the blue-green filter allows nearly 20/20 acuity, this
can be reduced to NVG-comparable acuity (about 20/50) by adding a
sheer mesh screen such as a woman's nylon stocking. In fact,
green ultrasheer nylon stockings were used in the prototypes.
The blue~green color filter and green nylon stocking work well in
simulating the actual NVG phosphorescent image for its color,
acuity, stippled image, and loss of color cues.

The nylon stocking in the prototypes 18 sandwiched between a
1.8 mm clear plexiglass shield and the 3 mm blue-grean filter.
The filter system is bolted to the front of the simulator insert,
rough sanded around the edges, and sealed with a silicone epoxy
to further protect the nylon mesh screen,

During daytime use there is a small region of vis'uvility
down around the nose when the simulator is worn., Most of this
can be eliminated by a amall flap of duct tape or leather
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material being attached along the bottom inside curvature of the
stendard faceplate., However, our experience with the simulator
has convinced us that this is not necessary because the area is
well below the normal field-of-view, Figure 14 shows & protocype
with a leather flap attached to the bottom of the faceplate to
prevent light interference.

Cost

pp——

Approximate costs to prcduce the simulator prototypes are
given in the following cost summary., OCort figures are basad on
the average cost per unit for 22 production prototypes. For easy
comparison, a cost summary for the AN/PVS~5 also is given here.

AN/PVS-5 simulator SErototxges)

Faceplate without electrical components § 10.00
Lambskin face cushion (GSA price) 21,53
Polycarbonate blue-green filters 50.00
Fabrication of insert 50.00
Approximate cost per prototype: $ 132

For a larger order, industry gources indicated that
polycarbonate filtars would cost well bhelow $50 each., In mass
production, the NVG simulator should cost less than the cost of
producing each prototype., There 18 no reavon the insert could
not he produced out of a hard, durable plastic or polycarbonate.
The removable blue~green color filter easily could be produced or
procured with the proper dominant waveleugth, luminous
transmittance, and opacity to yleld equivalent NVG
characteristics., Compared to the cost of am actual AN/PYS«5, the
simulator is a genuine bargain.

AN/PVS8=-5 NVGs

Complete system--originally $5,000/eet, now $4,500/set

Replacemant tubes=--$1,530/tube

Replacemant objective lens--$333/set

Replacement faceplaLe with electrical components~-=§$141

Replacement lambskin face cushion-=$21,53

Batteries~-mercury: $3.83 each; lithium: $5 each

New battery packs will allow the use of 2 AA alkaline
batteries at a cost of 60 cents each




Maintenance and test equipment costs are included in initial
purchase of NVGs.

g!efulnegg as a learning aid

The proposed NVG simulator especially would be useful in
initial qualification training &8s a close approximation to an
actual night vision goggle, but also would be a useful adjunct
for SQT, ARTEP, or premission daytime training because of the
effective simulation of actual NVGs that it offers. Five
different adjustments have to be accomplished for a soldier to
become and remain proficient in NVG operations.

l. The soldier must adapt to the limited, 40 degree
field-of-view and loss of peripheral vision. ' This further
requires developing better scanning techniques by making more
head and body movements, but not too rapidly.

2., The soldier must get used to the closed and
uncomfortable feeling experienced when having the NVG faceplate
pressing against the face,

3, The soldier must become adapted to the added,
out-of-balance weight inherent in NVG operations, sometimes for
extended periods of time (2 hours or more).

4, It also is well established that NVG operations are wmuch
mnre stressful and fatiguing than most other operational
environments (FC 90-1)., Even with a lot of training and o
experlence, NVG operations still cause significant stress and .
fatigue. Adjustment to these factors only can be made with
experience in NVG operations.

5, Finally, a soldier must become well acquainted with NVGs
as an optical device., This involves learning to make diopter and
focal length adjustments, setting interpupillary distance, and
interpreting phosphorescent images of limited acuity compsared to
normal, accommodated vision, without the benefit of color vision.

The advantages of this simulator are simplicity of design,
durability, low cost, and effective simulation of most
learning/adaptation parameters inherent in NVG operations. The
proposed NVG simulator would be useful in simulating the
following adjustment parameters:

l. The device has a comparable field~of-view, eliminates
peripheral vision, and requires similar scanning techniquec when
compared to the standard AN/PVS=5 NVG.




2. Since the same faceplate 1s vsed in the simulator and
AN/PVS-5 NVGs, adapting to the closed—-in feeling and pressure
agalonst the face would be identical. b

3., Since the slmulator could be made to weigh as much as
the standard AN/PVS-5 NVG, adjusting %o the out-of-balance
condition and added weight to the head also would be identical.

4, The NVC simulator offers several advantages to training
over the exclusive use of NVGs in night operations. Use of the
NVG simulator in the daytime environment would be less stressful ;
and fatiguing than the use of AN/PVS~5 NVGs in actual night T
oparations primarily because there would be no disturbance of s
soidier's normal, light-dark biliological cycle. By “successive
approximations,” an ustablished, effective learning technique, :
soldiers will trangition more easily and safely into NVG
operations., Experience and familiarity with the simulator also
would help reduce some of the stress and fatigue that occurs whdn
actual NVG training is c¢onducted.

5 The system does not contain any electro-optical
components such as lenses, 4 photomultiplier, or phosphorescent
screan, Were it to do so, however, the system would cost a lot
wore money, thereby nullifying one of its principal advantages.

Training and currency applications

The NVG simulator is best suited for a daytime training
environment--indoors or outside as long as the amblent light is
at a photopic level, Although not recommended, the device cculd
be used at night for unaided conditions, but the blue=-green
filter and mesh screen would have to be removed,

Currently, NVGs have been authorized for all combat units,
and most tombat support and combat service support units.
Aviacors currently use a modified AN/PVS~5 NVC that allows
look=under capability and some peripheral vision., The modified
AN/PVS-5 will be used by aviators until replaced by the AN/AVS=6
(ANVIS). Unfortunately, the NVG simulator is not suitable as a
training aid for the aviator using the modified AN/PVS-5 or
ANV1IS; however, other alrcrew members will continue to use the
AN/PVS=5 with the full faceplate.

Presently, some 36,000 NVGs are in use by the Army, with
71,000 more anticipated to be in the field by the second quarter
FY 87. But, that number still falle far short of the number
needed to train all the troops authorized snd expected to tecome
qualified in NVG operations. The requested basis of issue 1s for




140,000 NVGs. TOE units with limited numbers of NVGs especially
could benefit from this NVG simulator to help meet training
requirements.

We recommend having a specified number of days and times
that trainees would be required to wear the simulatot. For
qualification training, a soldier could be required to wear the
simulator for up to 5 training days, starting at 2 hours and
increasing to 4 hours each day. For currency, a qualified
soldier couid be rzquired to use the simulator during routine
training for at least 10 hours every 6 months at no less than 2
hours per wearing. Using the NVG simulator would not necessaxily
2add additional time to any current treining syllabus. o

A soldier can perform safely almost any type of job or
training activity while wearing the NVG simulator, be it driving
a truck or low-crawling under barbed wire. In fact, because of
the device's durability, 1t could be used in any weather
conditions or in a dust-filled environment where coumanders may
be very reluctant to conduct training with the actual NVGs.

A daylight training simulator would be useful especially in
far northern latitudes when there are long seasons with little or
no dark periods. The simulator also would be a practical
solution to units with limited or restricted opportunities or
facilities for actual night training, e.g., Nacional Guard and
Reserve units., Finally, there would be additional cost savings
by being able to supplement training during normal duty hours
when night facilities, ranges, and extra required personnel would
be more costly.

Tne AN/PVS=5 is anticijpated to remain in the inventory until
at least 1995, This would make the NVG simulator useful for
years to come., However, even with the addition of other generic
NVGs and possibly a single objective tube AN/PVS-7 NVG, this NVG
simulator would be useful for these models as well, Even the
AN/PVS~7 with a single objective tube still will have two viewing
tubes with about 40 degree fields~of-view.,

Loglastical considerations

Fortunately, there would be little or no maintenance to
worry about with the NVG simulator. The same supply personnel
whn 1issue and maintain NVGs would handle the simulators. The
fuceplaste with the electrical components requires no configural
changes tu accommodate the training insert, leaving it readily
availa' '¢ as a spare part when needed for the standard AN/PVS-5
model,




Advantages and benefits

Currently, there is no such training aid in the Army or
elsewhere. The tangible advantages and benefits of adopting the
proposed simulator are:

1. Transition into NVG operations would be simpler
and safer,

2., Supplementing training requirements by replacing . :
the expensive NVG in certain training eavironmentd o
would reduce wear and tear, thereby increasing the S
longevity of actual NVGs. ' '

3. Supplementing training with the NVG simulator would
offer additional cost savings by substantially '
reducing the consumption of batteries used to power i
the actual NVGs. N

4. It would provide additional pragmatic advantages over ;
NVGs by its durability and widespread mission g
applications. Aes now configured, only NBC ground
missions and aviation missions would be excluded.

5. It has all=-weather and all-terrain capabilities.

6., The AN/PVS~5 simulator would supplement training
equipment needs for units receiving fewer NVGs than
their basis of issue due to procurement and
budgetary restrictions.

Dazlight filters and NVGs

Without getting into too much detail, training with this
simulator in the daytime environment would be far superior to
using actual NVGs with any type of daylight filters. Drawbacks
to daylight filter use are possible tube damage from daylight
exposure, lens fogging, reverse imaging of bright objects, and
greatly reduced contrast and resolution. Currently, shared
apertures (lens covers with a small hole in the center) are not
authorized for daytime training for the reasons already
mentioned, and because daytime use more rapidly degrades the
image intensification capability of the system. i

Army aviation uses special purpose filters for daylight NVG
training, but only 3,900 sets were purchased at $257 per set,
Ttese filters have all the drawbacks already described, add
significant weight to the front of the NVGs, and cost much more
than would the NVG simulator., It's unfortunaste that the AN/PVS=5
simulator as configured in this proposal does not satisfy the
requirement for aviator NVGe to have a look=-under capability, as
does the modified faceplate AN/PVS~5 and ANVIS.
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Figure 1, Schematic drawing of the AN/PVS~5 simulator insert, : | ; f}
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. Figure 2., Frontal view of AN/PVE~5 inserts with and without
blue~green filter.
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' Figure 3. Side view of AN/PVS-5 inserts with and without .
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. Figure 4, Rear view of AN/PVS-5 inserts with and without _
. blue-green filter. ‘
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Figure 5. Transverse frontal view of AN/PVS=5 simulator.,

Figure 6. Rear view of AN/PVS-5 simulator, ’
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Figure 7. Transverse rear view of AN/PVS~5 simulator.
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Figure 8, Side view of AN/PV$-5 simulator.,




Figure 9. Lambskin face cushions with and without spectacle ‘
modification, The face cushion i1s modified by cutting the
lambskin into two cross sections on each side 1 3/4 to 2 inches
apart and along the lower inside edge. The padding inside is-
removed and the button snap underneath cut out. The lambskin
flap then is secured back down with duct tape.

Figure 10, Rear and side views of faceplates modified for
spectacle ugse, The faceplate is modified by cutting out an area
about 3/4 to 1 inch high by 1 1/4 inch wide just above the side
snaps for the head strap. The modified face cushion ashould be
reattached and the cutout area covered with duct tape to prevent
light leaks.,




Figure 11, Side view of AN/PVS-5 simulator inserts with and
without the septum modification to allow spectacle use. The
slmulator insert is modified by gradually reducing the taper on
the upper half of the septum so that it is about 1/4 to 3/8 of an
inch shorter to allow room for the spectacle frame bridge. The
lateral sides of the insert also must be cut shorter by about 3/8
inch to allow for the edge of the spectacle frame. Simulator for
spectacle use shown on right.
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Figure 2. Rear and side views of the AN/PVS8=5 gimulator with
leather flap attached to the bottom edge of the faceplate., The
leather edge has been highlighted for photographic contrast.
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Man-Machine Integratiﬁﬁ System
Code 602 -

Naval Air Development Cencer .
Warminster, PA 18974 o !

VLI SRS

Naval Air Development Center
Technical Information Division
Technical Support Detachment
Warminster, PA 18974

Commander

Naval Air Development Center
ATTN: Code 6021 (Mr. Brindle)
Warminster, PA 18974

Dr. E. Hendler

Human Pactors Applicacionn. Inc‘
295 West Street Road ‘
Warminster, PA 18974

.Conmanding Officer:

'Naval Madical Research and
Development Command

National Naval Medical Center

Bethesda, MD 20014

Under Secretary of Defense for
Research and Engineering
ATTN: Military Assistant for
Medical and Life Sciences
Washington, DC 20301

Director

Army Audiology and Speech Center
Walter Reed Army Medical Center
Washington, DC 20307-5001

COL Franklin H. Top, Jr., MD

Walter Reed Army Institute
of Regearch

Washington, DC 20307-5100

Commander

U8 Army Institute of Dental Research
Walter Reed Army Medical Center
Washington, DC 20307-5300




HQ DA (DASG-PSP-0)
Washington, DC 20310

Naval Alr Systems Command
Technical Library Air 950D
Rm 278, Jefferson Plaza II
Department of the Navy
Washington, DC 20361

. Nuval Reseatrch Laboratory Library
Code 1433
Washington, DC 20375

Naval Research Laboratory Library
Shock & Vibration Information Center
Code 5804

Washington, DC 20375

Harry Diamond Laboratories
ATTN: Tech Information Branch
2800 Powder Mill Road

Adelphi, MD 20783-1197

Director

US Army Human Engineering Laboratory
ATTN: Technical Library

Aberdeen Proving Ground, MD
21005-5001

US Army Materiel Systems
Analysis Agency

ATTN: Reporta Processing

Aberdeen Proving Ground, MD

21005-5017

Commander

US Army Test & Evaluation Comfwand
ATTN: AMSTE-AD-H

Abardeen Proving Ground, MD
21005-5085

US Army Ordnance Center
& School Library
Bldg 3071
Aberdeen Proving Ground, MD
21005-5201

Diractor

US Army Ballistic Research Laboratory
ATTN: DRXBR-OD~ST Tech Reports
Aberdaen Proving Ground, MD
21005-5066
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US Army Environmental HyRiene
Agency Library

Bldg E2100 ,

Aberdeen Proving crouna. ﬁm 21010

Cotimander e

US Army Medical Research Inltitutt L
of Chemical Defense '

ATTH: SERD-UV-AO

Aberdean Proving Ground, MD

21010-5425

-~ Tethnical Library

Chemical Research & Devulopﬁtnt
Aberdetn Proving Ground, MD
21010-5423

Cothénder
US Army Medical Research

& Development Coitménd
ATTN: SGRD-RMS (Mra. Madigan)
Fort Detrick, Frederick, MD
21701-5012

Conmander

US Army Medical Research Institute
of Infectidus Diseases

Fort Detrick, Frederick, MD 21701

Commatnidetr

US Army Madical Biocetgineering
Research & Development Laboratory

ATTN: SGRD-UBZ-1

Fort Detrick, Frederick, MD 21701

Dr., R. Newburgh

Director, Bidlogical Sciences Division

Office of Naval Research
600 North Quincy Street
Arlington, VA 22217

Defense Technical Information Center
Cameron Station

Alexandria, VA 22314

Commander

US Army Material Command

ATIN: AMCDE-S (CPT Broadwatat)
5001 Eisenhowetr Avenue
Alexandria, VA 22333

Sénter



- ATTN:

US Army Foreign Science and
Technology Center

ATTN: NMT2

220 7th Street, NE

Charlottesville, VA 22901-5396

Commandant

US Army Aviation Logistics School
ATTN: ATSQ=TDN

Fort Eustis, VA 23604

Director, Applied Technology Lab
USARTL-AVSCOM

ATTN: Library, Bldg 401

Fort Eustis, VA 23604

US Army Training and
Doctrine Command

ATTN: ATCD-ZX

Fort Monroe, VA 23651

US Army Training and
Doctrine Command

Surgeon .

Fort Monroe, VA 23651-5000

Structures Laboratory Library
USARTL-AVSCOM

NASA Langley Research Center
Mail Stop 266

Hampton, VA 23665

Aviation Medieine Clinic
TMC #22, SAAF

Fort Bragg, BC 28305

Naval Aerospace Medical
Institute Library

Bldg 1953, Code 102

Pensacola, FL 32508

US Alr Force Armament Development
and Test Center
Eglin Air Force Base, FL 32542

Command Surgeon
US Central Command
MacDill AFB, FL 33608

US Army Missile Command

Redstone Scientific Information Center
ATTN: Documents Section

Redstone Arsenal, AL 35898-5241
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Air University Library
(AUL/LSE)
Maxwell AFB, AL 36112

Commander
US Army Aeromedical Center
Fort Rucker, AL 36362

Commander

US Army Aviation Center & Fort Rucker
ATTN: ATZQ-CDR

Fort Rucker, AL 36362

Directorate of Combat Developments
Bldg 507
Fort Rucker, AL 36362

Directorate of Training Development
Bldg 502 .
Port Rucker, AL 36362

Chief
Army Research Institute Fleld Unit
Fort Rucker, AL 36362

Chief
Human Engineering Labs Field Uuit
Fort Rucker, AL 36362

Commander
US Army Safety Center
Fort Rucker, AL 36362

Commander

US Army Aviation Center & Fort Rucker
ATTN: ATZQ-T-ATL

Fort Rucker, AL 36362

US Army Alreraft Dévelopment
Test Activity

ATTN: STEBG-MP-QA

Cairns AAF, Pt Rucker, AL 3462362

President
US Army Aviation Board
Cairns AAF, Ft Rucker, AL 36362

US Army Research & Technology
Laboratories (AVSCOM)
Propulsion Laboratory MS 302-2
NASA Lewis Research Center
Cleveland, OH 44135




AFAMRL/HEX
Wright-Patterson AFB, OH 45433

US Air Force Institute of Technology

(AFIT/LDEE)
Bldg 640, Area B
Wright-Patterson AFB, OH 45433

University of Michigan
NASA Center of Excellence

in Man-Systems Research
ATTN: R.G. Snyder, Director
Ann Arbor, MI 48109

Henry L. Taylor

Director, Institute of Aviation
Univ of Illinois - Willard Airport
Savoy, IL (1874

John A, Dellinger, MS, ATP
Univ of Illinois - Willard Airport
Savoy, IL 61874

Commander

US Army Aviation Systems Command
ATTN: DRSAV-WS '
4300 Goodfellow Blvd

St Louis, MO 63L20~1798

Project Officer

Aviation Life Support Equlpment
ATTN: AMCPO-ALSE

4300 Goodfellow Blvd

St Louis, MO 63120-179%

Commander

US Army Aviation Systems Command
ATTN: SGRD=UAX-AL (MAJ Lacy)
Bldg 105, 4300 Goodfellow Blvd
St Louis, MO 63120

Conmander

US Army Aviation Systems Command
ATTN: DRFAV-ED

4300 Goodfellow Blvd

5t Louis, MO 63120

US Army Aviation Systems Command
Library & Info Center Branch
ATTN: DRSAV-DIL

4300 Geodfellow Blvd

St Louis, MO 63120
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Commanding Officer

Naval Biodynamics Laboratory
P.0. Box 24907

New Orleans, LA 70189 iy
I
Federal Aviation Adminiatration

Civil Aeromedical Institute
CAMI Library AAC 64Dl .

P.0. Box 25082 ' 4
Oklahoma City, OK 73125 - -

US Army Field Artillery School : 1
ATTN: Library ' ‘
Snow Hall, Room 14
Fort Sill, OK 73503

Commander

US Army Academy of Health !
ATTN: Library

Fort Sem Houston, TX 78234

Sciences

- N
Commander ‘}
US Army Health Services bommand .
ATTN: HS8OP-SO .
Fort Sam Houston, TX 78234~ 6000

Commander ¢
US Army Institute of Surgical Research B
ATTN: SGRD-UEM (Jan Duke)

Fort Sam Houstou, TX 78234-6200

Director of Professional Services
AFMSC/GSP
Brooks Air Force Base, TX 78235

U§ Air Force School

of Aerospace Medicine
Strughold Aeromedical Library
Documents Section, USAFSAM/TSK-4
Brooks Air Force Base, TX 78235

U8 Army Dugway Proving Ground
Technical Library

Bldg 5330

Dugway, UT 84022

Dr. Diane Damos

Department of Human Factors
1884, USC

Loa Angeles, CA 90089-0021




US Army Yuma Proving Ground
Technical Library
Yuma, AZ 85364

US Army White Sands Missile Range
Technical Library Division
White Sands Missile Range, NM 88002

US Air Force Flight Test Center
Technical Library, Stop 238
Edwards Air Force Base, CA 93523

US Army Aviation Engineering
Flight Activity

ATTN: SAVTE-M (Tech Lib) Stop 217

Edwards AFB, CA 93523-5000

Commander

Code 3431

Naval Weapons Center
China Lake, CA 93555

US Army Combat Developments
Experimental Center

Technical Information Center

Bldg 2925

Fort Ord, CA 93941-5000

Aeromechanics Laboratory
US Army Research
& Technical Latoratories
Ames Research Center, M/S 215-1
Moffett Field, CA 94035

Commander

Letterman Army Institute of Research
ATTN: Medical Research Library
Pregidlio of San Francisce, CA 94129

Sixth US Army
ATTN: SMA
Presidio of San Francisco, CA 94129

Director

Naval Biosciences Laboratory
Naval Supply Center, Bldg 844
Oakland, CA 94625




Col G. Stebbing
USDAO-AMLO, US Embassy
Box 36

FPO New York 09510

Staff Officer, Aerospace Medicine
RAF Staff, British Embassy

3100 Massachusetts Avenue, NW
Washington, DC 20008

Canadian Society of Aviation Medicine
c/o Academy of Medicine, Toremto
AITN: Ms. Carmen King

288 Bloor Street West

‘Toronto, Ontario M55 1V8

Canadian Airline Pilot's Association
MAJ J. Soutendam (Retired)

1300 Steeles Avenue East

Brampton, Ontario, L6T 1A2

Canadian Forces Medical Liaison Officer
Canadian Defence Liaison Staff

2450 Massachusetts Avenue, NW
Washingt~n, DC 20008

Command:n, Officer
404 Squadron CFB Greenwood
Greenwood, Nova Scotia BOP 1NO

Officer Commanding
School of Operational

& Aerospace Medicine
DZIEM, P.O. Box 2000
1133 sheppard Avenue West
Downsview, Ontario M3M 3B9

National Defence Headquarters
101 Colonel By Drive

ATTN: DPM

Ottowa, Ontario K1A OK2

Commanding Officer
Headquarters, RAAF Base
POINT COOK VIC 3029
Australia

Canadian Army Liaison Office
Bldg 602
Fort Ruckaer, AL 36362

Netherlands Army Liaison Office

Bldg 602
Fort Rucker, AL 36362

German Army Liaison Office
Bldg 602
Fort Rucker, AL 36362

British Army Liaison Office
Bldg 602
Fort Rucker, AL 36362

French Army Liaison Office
Bldg 602
Fort Rucker, AL 36362
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